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Anti-caking antl-mycotic food Ingredient and process for producing the 
same. 

(EP1157618) 

The present invention relates to a food Ingredient composition having anti-mycotic and anti- 
caking functionality, and a process for producing the same. The food ingredient composition 
contains a particulate anti-caking material at least partially encapsulated with an 
encapsulating agent, and a direct action anti-nrtycotic material coated on particles of the 
encapsulated anti-caking material. The present invention is also directed to food material 
compositions including the food ingredient composition. 
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AHTl-CAKJNG ANTI-MYCOTIC FOOD INGREDXEtSTT AND PROCESS FOR 

PRGBUCfNG THE SAME 

Pjfcld of the Invention 

The picsent iirvcntion relates to food ingredienl composition^, foods cotrtainmg 
the same, and processes for producing such food iigwSiftnt conjpositJons. In particular, 
the prescflt inveati on tehtles to a food ingredient composition having both antl-caldbg and 
anti-my cotic activitjes, lo foods contastdxig th& same^ w6 lo processes for produdag such 
compositioDS. 

Backgroiia d of the Invention 

The quality of certain foods is enhanced by tfee addition of food ingredients, such 
as anti-caking artateTials and anti-my cotic materials, -which modify the functional 
characteiistics of such foods or prolong th« sheif life of the foods. Divided, shredded, 
and grated foods are comnionly treated with ^anti-caldng material food ingredient to 
enhance the flow characteristics of the divided food material and to prevent the food 
material fiom clnmping together* Anti-mycotic materials arc cDmmonly added to ^ds 
susceptible to mold, yeas*, and fbngus to idbibit growth of molds^ 3fcasrt, sand fungi and 
extend the shelf-life of the foods. 

Anti-caldng materials ase typically jfbod grade powdeted or pariicuiaie niatsrials 
such as celluloses, silicates and the like, which arc dispersed in a divided food material by 
being mixed vdth the food material. The powday antl-caldng materia ! enhances the flow 
dbaracteristics of die food material in -which it is dispersed. Ajifi-^^aking materials are 
also typically porous and absorbent to absorb moisture in the food, thereby reducing 
moisture- induced clumping of the divided food material 

Aoti-mycotic materials are materials which' directly or indirectly ii^dn bit mold, 
yeast, snd flingns gro-wth. Direct action aoti-xnyc^tic materials are materials which 
inhibit the growth of a mold, yeast* or a fungus npon diicct contact with the mold, yeast, 
or fbngus. Direct action anti-mycotic materials arc commonly applied to food materials 
by forming a suspension of the ant[-m>^ic in aliqirid medium and applying the liquid 
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suspension to a food malcrial. Indirect action aacdi-mycotic mataiaJs sm materials such as 
enagrae/carfeohydrafe mlxCoxes or cofminTtations cf chemicals wialch react ia combmalion 
with oxygen in a sealed package to scavenge md dt^plete oxygfnti in the package 
containing the antS-mycotic miKtme, thereby inhibiting Ihc growth of oxyg^ dependent 
molds, yeast, and fimgi . 

Divided foods needing iinproved flow characteristics and inhibition of mold, 
ytsast, or fungiis growth are enimnced by I3ie addition of both anti^-caldng tnaterial and 
aiiti-mycotic material food mgredients. Pot example^ anti-caking nsatenal and anti- 
mycotic material food ingredients src commonly added to grated, bedded, diced, 
cnunbled, or sliced cheeses mid to ft^mtcoted meat p^odiicts such as sausages or 
pcpperoiu in commercial processes for fonximg such foods, 

A«ti-C3lcing materials and anti-mycotic matcdals are typically added scparasdy to 
a food material- The anti-mycotic material may be added to a food niaterial iii -which the 
OTti-caking material is alieady disposed, or the anti-^iakn^ rnateqrial may be added to a 
food materia! -which has been tieat«:d with an anii-mycoiic material. It is desitabie, 
hovtever, to epply a material having conri?ined anti-mycdtic and anti-caking properties to 
a food material to provide unifomi dispersal of the anti-niycotic and anti-caking ac^vities 
throughout the food material, and to reduce the amount of processing of the food 
matcriaL 

Food ingrcdiccts having combiaed aatl-caking and anti-mycotic activitjes ares 
known in the ari, but are either ineffective to dcHver the desired anti-calcmg and antl« 
mycotic properties or have significant drawbacks. Combinations of anti-caidng materials 
with indirect action anti-mycotlc materials have been used, and are efJcctivc to provide 
anti-caking and anti-mycotic properties in a sealed package. Indirect action anti-mycodc 
maicnais, however, are only edfectiveso long as the package is sealed, and lose 
effectiveness when the package is opened, or if the seals on the packagse are not intact, 
and oxygen is Introduced into the package. Packaging of food materials containing an 
indited action anti-mycotic material is also.expensive since a heavy pacfcagmg material is 
needed to prevent gas difftjsion through the package and controHed atmosphere flushing 
of the packages is often ncoessaiy, 
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A dry antincaldrig matcda) can be blended vMi a dry dixect action anti-mycotio 
matenal to provide s food mgri^dicnt -with both anti-caJdng aad anti^-mycotic ^ivities. 
Dry blends of anti-<^ng malerial «nd diicct action ami-anycotic, materia], however, 
suifear drawbacks vdiich cffectsvciy pt«dude thdr use as a food ingteditsnt Ffet, dry 
blends having eSective antx-mycotic activity cannot be fonncd without cxcccdiaig the 
maximum level of anii-inycotics permissible by food regnlations. For "safety purposes, 
food reguiations pennit only mfiiute quantities of direct action ^ti-mycotic materials to 
be added to foods. In oider to achieve a ijnifomi distribution of a. dry di3rect action aiiti- 
myeotic m the dry anti'^^ng inatcrial , a substantial excess of the dry anti-mycotic over 
tbe maximiim (evel of a«ti-mycotics allowed by legnlation must be dispersed bx the 
miKtisre. Second^ dry blends of an6-caking materials and dixect ajctioia anti-niycotic 
matenaJs have irregular auti-nsycotic ikactiooaC resiilting in foods susccptabie to patches of 
molds, yeast, or imagi, since simple blends tend not to be homogenous in composition. 
Third, food ingredients contarnang dry blends of -anti-caking matenais and anfi-myeotic 
njaterials are qdte dosty, tesisltii^ in significant Joss of the food ingredient in fee process 
of applying the food ingredient to a food. 

Food ingredients containing combined antt-mycolic and anttncafcing mateiiais 
T?/iiich are formed by direct appHcalion of a liquid meditsm containing a direct action anti- 
xnycotiG to an anti-cakmg material are ineffective as anti-mycotics. The porotts and 
absorbent nature of antii-cakiag materials causes an anli-cakiog matenal to absorb and 
trap liquid antii-mycotic materials or anti-mycotxc materials contained m a liquid 
suspension within the interior of the anti-cakitig material. This renders the resuUing 
combination inefiecdve in treating mold, yeasty and fungal growths when theaoctd- 
mycotic is added in concentrations within food safety regulation limits since the direct 
iKJtion anti-mycotic is unacvadlable to contact and eliminate mold, yeast, and finsgal 
growths m a food material, 

Simnaarv of the invention 

The pi^ent invention vm developed in view of the observation that a food 
ingredient having combined anti-caking activity and direct action antt-mycoiic activity at 
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fitfsjftptable anli-mycotici concentotions is dcsiiable since such an ingredient v/ouid 
provid& improved anti-mycotic activity over othtx known ooaibimtion ingredients, -while 
raaidng the production of food xiiaterials containing anti-cakiag and mti-inycotic 
materials Ampler and less otpensive than application of separate antt-«king and anti- 
mycotic ingredients^ 

In one aspect, the present invention is a food ingredient compo^tion having airti- 
■ mycDtic and anti-^caldng properties. The food ingredient contains a particukte airtn 
caking material and an encapsulating agent which least p^ally eiicapsalates paxticles 
of the anti-caldn^ material. A direct action anti-mycotLc material is coated on paxticles of 
the encapsniated anti-caking umterial, where the anti-mycotic material is on or near the 
surface of the paxticles of encapsulated anli-<^ng materiaL 

In another aspect, the present invention is a process for fonning a food ingredient 
having anti-^ateig and anii-mycotic properties, A particniate anti-caking nialcriai is 
pxoYidod. Hie an'd-caldng m^eriai is treated vnth an encapsulating agent to st least 
partially encapsulate the anti-caking njaterial with the encapsulating agent The 
encapsulated ansd-caking material is treated with a direct action anti-mycotic matcxiaj so 
that a substantial portion of tte anti-mycotic material is located on the sur^cc of the 
parades of the encapsnlated anti-caking material. 

In yet another aspect^ the present invention J5 a process for forming a food 
ingredient having anti-caJdng and enti-mycotic properties in which a particulate sntl- 
caking material is provided, and is treated with an cncapsniating agent contaiiung a direct 
action anti-mycotic material so that a substantial portion of tbe anti-xnycoiic material is 
located on the suriace of the partieles of anli-caking material. 

In still another aspect, the present invention is a food material composition. The 
food materiai composition contains a food material and a Ibnctional Gtigredicnt_ The 
fiinctioitai ingredient is dispersed through the food material, and is comprised of a 
particulate *antt-cakii^ material at least partially coated vrith an encapsulating a^:nt 
having a direct action anti-mycotic material dispersed on or in the encapsulating agent, 
vdicrethe anti-mycotic material is located on the sur&tce of the particles of the anti^ 
caking agent 
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In a still fiirthfiT aspect, the present invention is a process of Irealir^ a food 
material with a fimctional ingredient ihaving mtt-caJdiig and direct action anti-mycotic 
properties. A food material is provided^ and u fimctional ingxtsdicnl is provided, v/here 
the fbndional iugtedient contaijis an anti-caking material having a direct action anti<- 
mycotic material dispersed ontije sm©;ces of pailicies of tfac anti-caJdng material. Tbt? 
functional ingiedicail is them dispersed in the food material. 

Brief DescripUon of the Diavrings 

Fig- I is a showing *e Sow lale index of the food ingredient composition of ib& 
present invention relative to a pure aali-caking agent 

Petailed DesdiptApn of the Iiavention 

Tfac food iBgiedicnt composition of ihis invention includes a particulate antj- 
caking material^ an encapsnlating agent ^ich at least paxtiaiiy encapsulates particles of ' 
the anti-caking matenaj , and a direct action anti-niycolic material -whicli is coated on 
paiticles of the encapsulated anti-caking material. The composition provides anti-caHng 
and anti-mycotic fttnctionalSty to a divided food matedal in -which the composition is 
disjjcrscd, and is stmctured and arranged to gienerate iittle dust upon Jaandliog xelativc to 
conventional anti-caking and anti-mycoTic raalerials. 

The ^jiti-caking material is a matcnal which is elTecttve for reducing caking and 
enhanciiig tfie f!o%wabiHty of a divided food maledal into which the antt-cafcfe^ material is 
dispersed. The antt-caking niaterial shonJd be sSAc to absorb and retain watcr» fet, and 
other liquids on the snrface of a food material in which the anti-<cakiDg agent is dispersed. 
The antiH::aldng matoial may be selected from any conventional material utilized as a 
food ingredient for anti-caldng piJiposcs. ' Cojnmooiy used anti-<:aking materials T.=vhich 
may be utiJized in the present invention include food grade: celluloses, including 
powdered ceUulose and microcrystal line ceiJulose; silicates; starches; clays, including 
bcntoniteajui monlmonllite; minerals; flours, induding rice flour, wheat fiour, com flour, 
and soy fiour, fibers; polysaccharides; carbohydrate^ protein compounds including soy 
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pmlein and casein; and combiiiatioits theieofl In a preferred embodiment a cellulose is 
used as the anti-caidf^ agent, and most pieferably powdered cellulose is uiiltzed. 

The anti-<akmg material may be preseist in the food aagredicnt composition from 
about 1% to about 99% of the conxposition, by weight. Ptc&rably, "tilie anti-cakihg 
material is present in ribe composition from ebmi 50%' to about 99%-hy wcigjbt, and more 
preferably froro about 70% to about 95% by weight. 

Hie encapsnlaliiig agent serves as a banier on the suifece of the aQti-x^sking 
material to preverrtthe absorption of the direct action anti-mycotic material feom the 
siiri&ce of the 3iiti--C3kmg tnatenal into the interiox of the anti-caking ageni_ The 
encapsuiatmg agent should also serve as sn adhesive -material to trap and enhance the 
adhesion of tiie anti-mycotic irnal-cdal to the surface of ^e aati-caking material. 

The encapsnlating agent is a food gjade agent capaijie of coating, or 
encapsulating, at least apoxtion of particles of the anti-caldng material. Tte 
encapsulating mjsut should be a liquid material relatively more viscous or dense than 
water so that tlie encapsulating agent coats the antt-caksng material wthout being 
excessively absorbed by the anti-caldi:^ material. Tho encapsulating agent may be 
selected from common, commercially available, food grade materials. PreiSerably the 
encapsulating agent is selected -torn the followng group of materials: oils, including 
lecithm^ annato oil (solubieX and vegetable oils such as soy oiI» peanut oU^ com oil, 
canolaL, cottonseed oil, mid sunflower seed oii; fats; emnlsificzs; sugar alcohols; proteins; 
polyols; caibohydmte solutions; hydtocolioids; and mixtures of the above materials. In a 
most preferred embodiment the encapsulating agent is lecithin, 

Hic encapsulating agent may be present in the food ingredient composition from 
about 0.05% to about 30% of the composition, by v/eight Preferably, the eucapsuiatang 
agent is present m the composition from about 0,07% to about 20% by weight, and more 
preferably from about 0. 1 % to about 1 0% by weight 

The anti-mycotic material is a food grade material which is cifcctivc for irWbiting 
the growth of molds, fimgi, and yeasts upon direct contact -with such molds, fungi, or 
yeasts. The anti-my cotic material ^ould be a material iwhicb can be trapped on or near 
the surface of particles of the antt-caking material by the encapsulating agent so that the 
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anti-mycotic matoiai is available to directly contact molds, fungi, and yeasls m a food 
jnatenaJ to inhibit ihcir growth- The anti-mycotic materiai nmy be selected from 
coimnerciaify available direct actiqn auti-mycotics. Preferably th« anti-mycotic materia! 
is selected from natam^'cni (also known as pimaricin), tucensomycin^tetiamycin, tctrin 
A, tctrin B, nystatin, amiphtcricin candicidin, liichomydn, aiid mixtures thereof. In a 
most preferred embodiment, tfac anti-mycotic material is natamycin. The anti-mycotic 
material may also include other aon-anti-mycotic ingredients such as lactose and silicon 
dioxide^ which are included in commerciaily available anti-mycotics as processing aids. 

The anti-myCotic material m^y be present in the food ingredient composition from 
about 0.000 1% to about 10% of the composition^ by weight. Prefexably, the anti-mycotic 
material Is. present in the composition irom about 0.001% to about 5% by weighty and 
more preferably from about 0.01% lo abom 1% by -weight 

In one embodiment, the food ingredient composition of the present invention is 
prepared by providing a particulate: anti-caking matcnal, treating the anti-caking material 
with an encapsulating agcm to at least partially encapsulate the anti-caldng material vnth 
the encapsulating agent, and treating the encapsulated anti-caking material vidth a dtxect 
action anti-mycotic maleriaJ so that a substantial portion of the anti-mycolic nxaterial is 
located on the surface of particles of the encapsulated anti-caking material. 

An anti-caking material is provided by selecting an appropriate food grade ami- 
caking material for use in the food ingredient composition, and selecting an appropriate 
amount of the anti-caking material. Preferred anti-caking materials for use in the 
composition are those listed above. Preferred amounts of the anti-caJdjig material are 
from about i% to about 99% by v/eighl of the food ingredient composition, more 
preferably from about 50% to about 99% by weight of tlie composiilon, and most 
preferably from about 70% to about 95% by \veighl of the composition. 

The anti-caking malcriai is treated w,-iih the encapsulating agent by at least 
partially coaling the anii-caking material ^ith the encapsulating agent. The encapsulating 
agent is selected from a food grade matcriaU and prefcnrcd encapsulating agents are those 
listed above. The anti-caking material should be treated v^nth sufficient encapsulating 
agent to at least paniatly coat the anti-caking material, aiid preferably the encapsulating 
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agent is present m tJsefood mgredient composition from about 0,05% to about 30% of the 
composdtion, by weight, more preferedjiy, from about O.Cr7% to ^tii 20% by weight of 
the composition, and most preferably from about 0A% to about 10% by "wdgbt of tiie 
composition. 

The antiH::dfciiig material is coated with the encapsulating s^cnt fay beii^ rasced 
. with the encapsulating agent The encs^ssulating agent may be mixed with the anti-caldng 
maiterial by any process for mixing a liquid with a paitvrulate soJld matenal For 
example, the encapsulating agent mdsy be mixed with the anti-cddng inatctial by adding 
the encapsulating jagent to the anti-caking xnatenal and agitating the materials together. 

In a preferred embodiment^ the encapsulating agent and the anti-caking maleiiaJ 
are mixed by spraying the encapsuiating agent onto the antt'-caJdbg material,- 'Frior to 
spraying the encapsiiladng agent onto the anU-cakmg materiaJ the encapsulating agent 
may be heated^ if necessaccy^ to reduce the viscosity of the encapsulating agent or to 
solubHtze insol^able materials in the cnt;apsulatin^ agent to enable the encapsulating agent 
to be spiayed easily onto the arrtt-'cdNang n:>atcnal* 

In a most prefeired embodiment; the encapsulating agent is atomized as it is 
sprayed onto the anti-caicang materiaL Atomfaation of the encapsulating agent is 
preferred since the atomized encapsulating agent unifijnniy coats the anti-cakxng material. 
The cncapsulatirig agent xnay be atomized with conventional aiomiaation ec^a^ment. 

It is also preferred that the anti-caking matcriai be agitated while the 
encapsulating agent is being sprayed onto the antiK:afcing materiaL . Agitation of the anti- 
caking material during a^licatilon of the enc^sulatir^ agent also helps assure that the 
encapsulating agent is uniformiy applied to the anti-caking tnateriah The anti-<:aJ<ing 
material may be agitated by conventional types of blending and mixing equipment- A 
ribbon-type blender is paiticxUariy preferred for agitating the anti-cafcing material during 
application of the encapsulating agent- 

The encapsulated anti-caking Tnaterial is then treated with the anta-mycotic 
material to produce the fo<xi ingredient composition of the present invention- The: anti- 
mycotic material is selected iirom a food grade material, and preferred anti-niycotic 
naateriab are those listed above. The encapsulated anti-cajdng maledal should be tteaJed 
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with sufScieirt antMnycotic material to cnabJc the conipositian lo provide effective anti- 
myccwtic activity^, bot should jiot be treated "wiih excessivttainDunts of anti-€nycotio 
mateiia! so the food iogredieirt w]! not exceed &c maximum eoncentratton of acred- 
irtycotics peitnisdble tmdcr food safety reg»iatioTss v^hcn the food mgredient is added to a 
food material. Fiefeiabiy the anti-my cotic is present m the jfood ingisedieni composition 
from about 0,0001% to abotil 1 0% of the composition, by weight, more preferably^ irom 
about 0.00 1 % to about 5 % by weight of the composition, and most preferably ^om about 
0.01% to about i% by weight of the coroposition. 

The eacapsxaiated antl-caking inatena! is tit:atcd with the axiti-mycotic material by 
mixing the encapsulated anti-caking material with the anti-mycotic material. Preferably^ 
mixing the antl-inycotic material with the encap«w3ated anti-caking mat^ial causes the 
anti-mycotic material to be bound to the stsijfece of the encaqDsulated anli-caldng matciial, 
tt^eby enabling the composition to inhibit mold, fimgias^ and yeast growth upon direct 
contact with molds^ fungi ^ or yeasts. 

The encapsulaied anti-caking matcnal may be mixed twith the antx-ioycotic 
material by agitating the antt-my cotic material with the cncapsuJated antt-cafcing material. 
For example, if the anti-mycotic jonaterial is' solid particixlate material^ the anti-my cotic 
material may be dosted on the encapsul^d anti-cafcing material ivhile the encapsuiated 
saiti-caking material is agitated. 

In a preferred embodiment, the anti-xaycotjc matcnal is contained in a liquid 
medium, and the anti-mycotac materia! is mixed with the enc^sulated anti-cdcii2g 
material by spraymg the liquid medium containing theanti-mycotie material onto the 
encapsulated anti-caking materia!. Solid anti-mymtic materials may be added to a liquid 
to fbtm a sprayablc solution or a suspension of the anti-mycotic matcarial. The liquid to 
TWhich a solid anti-mycotic material may be added may be water or any food grade liquid 
materia! suitable for spraying. Preferably the liquid is water* or an oil such as lecithin. 
am?ato oil (sokible), or suitable vegetable oils* if the anti-mycotic material is not soluble 
in the liquid, for example naiamcyin forms a suspension in water^ it is preferred to agitate 
the suspension while spraying the suspension ante the encapsulated anti-caking material 
to assure that the anti-my cotic material is evenly distributed onto the anti-cakbg material. 
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In a most preferred csmbodimciU, the iiqmd medium contedning the axrti-mycodc 
matcdal is atomized as it is spmyed onto the encapsulated airtl-caking matenaL 
Aloiriization of liie liquid medium contaiiiiiag the antninycotlc material is pieferrsd since 
the atomized liquid medium lariifonnly distnbuies the aati-mycotic inatcrial onto the 
encapsi^t^ anti-cakiisg matedal- The liquid mediuDi cozitaiining the anti-mycotic 
material may be atomized with conventional atomization equipment 

It is also preferred that Ihe enc:apsulated anti-caking material be agitated while tte: 
liquid HEiedium c^ntdoing the anti-mycolic mateml is spiayed onto the encapsulated suti- 
cakiag material. Agitation ofthc cxjcapsdated anti-caking material during application of 
the anti-mycotic material helps ensure that the anti-myootic agent is mifoimly a^^iied to 
the encapsulated anti-caking material. The encapsulated aati-t;aki0g agent m&y be 
a^tatfid by conventional types of bicndiDg and niixing equipment dining ^pJication of 
the anCi-mycolic material. A ribbon-type blender is particularly preferred for agitating the 
encapsulated anti-cakjng material. 

The encapsulated antl-caklng material treated with the anti-mycotic material is 
recovered after being treated with the anti-mycotxc material- The lecoveitid material is 
the food mgredtent composition of the present invention. 

If desired, the food composittan may be further processed before being added to a 
food malerial. The food ingredient composition may be dried according to conventional 
processes afier combining the anti-mycotic material, encapsulating agent, and anti-caking 
material. Conventional flavors, seasonings, and spices can be added to the food 
ingredient composition to enhance to desirability of a food material to vftdch the food 
ingredient composition will be added. Food coloring agents ratay also be added to the 
food ingredient composition to coJor the food ingredient composition. 

In another embodiment, a food ingredient composition of the present invention 
can be prepared by providing a particulate anti-cakmg material, and treating the 
particuJate anti-caking material with an encapsulatijag agent containing a direct action 
anti-mycotic material so that a substantial portion of the anti-mycotic material is located 
on the surface of the anti-caking matcriaL The process is conducted as disclosed above, 
except that the anli-mycotic agent is blended in the ©ncapsuiaiing agent, which serves as a 
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liqiiid mediiim for dispersing the anti-mycotic agtait onto the anti-cakiDg material. The 
anti-caJdng tnaterial is Ireated with the encapsalating agent containiag the anti-mycotic 
jnaterial to encapsnJate the anti-caking mattaiia! vwUi the encapsulating agent whHc 
simuitaneously applying the aiiti-mycotic maierial on the smfece of particles of the anti- 
caking imteiia I. 

Preferably » the encapsulating agent conlaiinifig the antl-mycotic rnaterial is 
sprayti^d onto the anti-caking material^ and most preferably is atomized as it is spiayed 
onto the snii-caldng tnaCeriaK It ts preferred that the anii-mycotic agent be agitated in the 
encapsulating agent a$ the eombineciiDaterial b sprayed onto the anti-caking material, 
and it is also pxef ened that the antl-^aking mateiial be agitated v/hi te the combined 
encapsulating agent and anti-mycotic materiai is applied. 

The pnssent invention is also dircsrted to a food niateriai composition containing a 
food and a foncttonal ingredient which is the food ingredient composition described 
above. The food material composition has snbstantial anti-mycotic activity over an 
extended period of time m oxygenated and non-oxygenated environments, and preferably 
has snbstantial anti-mycotie activity in a controiied oxygenated environtnent for a period 
of up to six months, and more preferably for a period of up to twelve months. A 
**controUed" oxygenated environment, as used herein, is an environment which contains 
5% ox less oxygen. The food material composition can be packaged and stored using 
conventional packaging and storing niaterials and equipment. 

The food portion of the food material composition is a divided cheese material, a 
fermented meat material such as sausage or pepperoni, or any other food which ts a 
divided materisl subject to caking and susceptible to mold, yeast, or fungal growth. 
Hereafter, the food portion of the food material composition vol I be refenrcd to as a 
divided cheese material since the present invention is especiaHy ^pHcable lo divided 
cheese materials, however^ the food is intended to include feimented meat materials and 
any food which is a divided material subject to caking and susceptible to mold, yeast, or 
fungal growth. 

The divided cheese material may be fonxted from any type of cheese. It is 
especially preferred that the divided cheese material be selected from the following types 
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of cheeses: cheddar^ mozzarelia, pamxesan, romano, provoJone. atnerican cheese^ 
imitation cheeses, cheese analogs, and mixtures of Ihe abo\^ cheeses. - The cheeses may 
be divided in any matmer fciiowi to divide cheeses. The dhided cheeses include grated, 
shredded, diced^ cmmbicd, and sliced cheeses. 

The divided cheese material forms a substantial portion of the food material 
composiiion since the functional ingredient is included in the food material compK^sition 
to enhance the food portion of the food matariaf composiiion. Preferably^ the divided 
cheese is present in the food material composition from about 50% to about 99.9% by 
weight of the food maleriai composition, and more prcfciabJy from abont 95% to about 
99.5% by weight of the composition. 

The fuBclional ingredient of the food material is the food ingredient composition 
described above which is dispersed in the divided cheese nxaterial. Specifically, the* 
functional ingredient contains a particulate ama-eaklng material having a direct action 
anti-mycotic material dispersed on the surfaces of panicles of the anti-caking materiaL 
The antt-caking and anti-myootic materials are selected firom the anti-caking materials 
and anti-mycotic materials as described above, and are presentin the functional 
ingredient in ihc amounts described above with respect to the food mgredient 
composition. 

Preferably^ the functional ingredient includes an encapsulating agent -which 
partiaUy encapsulates the anti-caking material, and on which the anrt-mycotic material is 
located. The encapsulating agent is selected from tire encapsulating agents listed above 
with respect to the food ingredient composition, and is present in the functional 
ingredient in the amount described above ^nth respect to the food ingredient composition. 

Tixe functional ingredient is present in the food material composition in an amount 
effective to provide anti-caking and anti-mycotic activit>' to the food material 
composition. Prefenably the flwctional ingredient is present in the food material 
composftionfrom about 0A% to about 50% of the composition by weight, and more, 
preferably from about 0.5% to about 2% of the composition by u'eight 

The food material composition of the p-cscnt invention is prepared by providing a 
divided cheese material, providing a functional ingredient containing a particuiate anti- 



12 



(28) WmzOQ 1-2 9 9 3 0 4 

caking material itaving a direct action anti-mycotic material dlspcrsisd on the surl^ces of 
particles of the anti-^^dkajig jnateriaJ, and dispcTsingthft faiKlional ingredient in the 
divided cheese matiMial, 

A divided dbeese material is provided by selecting a divided cheese maiedalj as 
described above, and selecting the amoimt of divided cheese material lo be used in ihe 
food material composition within the istnges described above. A ftmctioml ingredient is 
provided by forming the food ingredient composition ■m described above, mcluding the 
specified anti-K^ing materials, antt-mycotic materials, and encapsulating agents in the 
amounts specified above. 

The functional ingredient may be dispersed in, the divided cheese material by any 
method for mixing solid particufate materials. In a inferred embodiment, the functional 
ingredient is dispersed in the divided cheese naaterial by blending the materials in a 
blender such as a ribbon-type blender. Hie food maCerial composition prepared by 
dispersing the j&Ksctional ingredient in the divided cheese material can be packaged and 
stored using conventional packaging and storing processes and equipment 

The following non-Hmxting escaanples iiltistrate the pres?cnt invention* 

EXAMPLE 1 

In a first experiment, a food ingredient composition of the present invention is 
formed. The following ingredients arc provided in following amounts, relative to the 
total weight of the ingredients. 

Ingredient Fercent, by weight/of total lA^eaght of jpgredicnts') 



Powdered ceili^lose (anti-caking material) 96.24 
Lecithin (encapsulating agent) 1 . 00 

Nalamycin (anii-mycotic material) 0.06 
Lactose (processing aid in anti-mycotic material) 0.06 
Water (liquid medium for dispersing anii-mycotic) 2.64 



Ail of the celluJose is loaded into a ribbon-type blender and is blended for a few 
minutes. An amount of lecithin in excess of the amount of lecithin to be applied as an 
encapsulating agent is heated to reduce the viscosity of the lecithin for egse of ptocessmg* 
The required amount of lecithin is then atomized into the blender containing the celinlose 
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vnth the blender mniiing, AfUnrthcrequiredamountofledtbin is added, th^ ' • 

allowed to Twi for a few. mixiutes to thoroughly mix the lecilhm and tiic eel Wosc. 
Separately the natamydn/lactose irtal^cdai is suspcntkd in the water and the wator 
cantaimr^ ibe natamydB/lactose is agitated to pT«ve«t sedimeotaaon of the nataaayciji. 
The aqueous stispension of natamyciii/lactosc is then atomazed mio ijie blender 
containing the cellulose md lecithin with the blender rmming. The aqueous suspcosion 
of iiatamycdn/tactosc is agitated contmaously dming atomization to prevent sedimtentation 
of the natamycin. After all of the aqucoi^s natonydn/lactose material is atomized into the 
blender, the blending is contiuued for a few minutes to ensure that the TOmbmed 
iBgredients are homogeiieousiy mixed. Tbs food ingredient cotaposition is leaatvered 
fcom the blender. 

' EXAMPLE 2 

In a second expeiiment^ a food mgredicnt composition of the present invexaition is 
formed, where anti-mycotic matcrial.is suspended m a soy oil instead of water. The 
following iaigredients are provided in following amounts, relative to the total weight of 
the ingredients. 

Ingredient PcTcent. by v/eighxif o f total wed ght of in&igdlents> 

Powdered ccUulo$e (anti-cakiDg matcnai) 96,88 

Lecithin (encapsulatiug agent) 1 ,00 

Natamycin (anti-mycotic inateiial) 0,06 

Lactose (processing aid in anti-mycotic material) 0-06 

Soy oil (liquid medium for dispersing anti-mycotic) 2,00 

All of the cellulose is loaded into a ribbon-type blender and is blended for a few 

minutes. An amount of lecithin in excess of the amonnt of lecilhin to be applied as an 

encapsulating agent is heated to reduce the viscosity of the lecithin for ease of processing. 

The required amount of lecithin is then atomized into the blender containing the celluJose 

with the b lender nsnning. After the required amount of lecilhia is added, the blender is 

allowed to run for a few minutes to thoroughly mix the lecithin and the cclltilose. 

Separately the nafeamycin/Iactose maleml is suspended in the soy oil and the soy oj J 

containing the nalamycin/lactose is agitat&d to prevent sedimentation of the natamycin. 
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The soy oil suspension of natamyciWiactose is tiicn atomized into the blender contaimng * 
the celMQ$e'andlcdtfainvrtth1hc bidder riJ5^^ The soy oU suspension of 1 
natamydn^lactose isaghaaed conlinuously d^arisg aloniiz^ion io pi^ent scdkac^Jatioa of 
die nataiaydn. After all of the soy oil natemyciia/lactose inaterial Is atom5aa=d into the " 
blender, the blending is contiiiiied for a few mimiies to ensure th^ the ci^ombitied 
ingretUents are homogeneously inixed. The food ingredient eottiposition ]s jts&yvmd 
ftom the blender, 

EXAMPLE 3 

In a third expenment, a food ingredient composition of the present invention is 
formed, v^ere the anti-mycotic mateiial is suspended in the encapsulating agent soy oiL 
The fol3ov/5ng ingredients are provided in foUowing amoimts^ relative to the total weight 
of the ingredients, 

Insredleni P^rne:nt, bv weiE^tfoflotal weigl^t pf ingrredients) 

Powdered cellulose (anti-caking matetial) 96.^2 
Hatamycin (anti-my colic material) 0- 
Lactose (processing aid in anti-mycotic materia]) 0,06 
Soy oil (encapsulating agent) ^-^^ 

AM of the cellulose is loaded into a ribbon-type blender ^d is blended fot a few 
minutes . SepaiBtely the jiatamydn/laetose matedal is suspended in the soy oil and the 
soy oil containingthc natoiycinyiactose is agitated to prevent sedimentation of the 
natamycin. The soy oil suspension of natamydn/lactose is then ^amized into the blender 
containing the cellulose wilh the blender running. The soy oil suspension of 
natamycin/I^ctose is agitated contmuously dijxing etomization to prevent sedimentation of 
the natamycin. Aiter aJl of the soy oil natamycin/lactose material is atomized into the 
blender, the blending is continued for a few minutes to ensun^ that the combined 
ingredients are homogeneously mixed. The food iogredienl composition is recovered 
from the blender. 
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EXAMPLE4 

bi a fomOi experiment, the anti-caking efficacy in a food matedaJ of tite food 
ingredient composrition prepared in accordance ^?nAh Example 1 above is measured 
relative to a pure axiti-calcmg ni^ena]., 

Tliree samples of shredded nato5:zareI!a cheese materials are prepared. The firsl 
sample is a control sample conlaining only shredded moz2;arella cheese. Ihe second 
sample contains 99% shredded moz^arel^a cheese with 1% powdered cellulose mti- 
caking material dispersed Ihxoughout the cheese (a typical amount of anti-caJdng matenal 
added to shredded cheese). Hie third sarnpie contains 99% shredded mozzaiciia cheese 
with 1% of the food ingiedient composition prepared m accordance -with Bcample 1 
dispersed throughout the cheese. 

Eadi sample is placed in a fbimel (with the bottom spout covered) locsted on a 
laboratory stand having a vibrator sitting on the base plafe of the laboratory stand. The 
fuimeJ has a bottom spout diameter of one inch (LO"). ThcT^ibiator is trnn&d on and the 
bottom spout is simultaneously uncovered to allow the sample to flow out the bottom 
spout of the fiimeJ. The time required for the entire sample to flowoiit of the funnel is 
recorded, A flow index is caloilatcd according to the following formuls: 
Flow Indejc=];Time required for entire sampk to flow out of funnel/Time required for 
entire control sample to flow ovX of fiinnel]^ 1 00. A graph of the flow index of the 
cellulose and food ingredient composition sanipies is shown in Fig. L 

As shown in the graph, the food ingredient compoatioa of the present invention is 
equally effective in providing an anti-cafcing effect as a pure an£i«K::aicing material. 

EXAMPLE 5 

In a fifth experiment, the anH-mycotic effacacy in a food material of the food 
ingredient composition prepared in accordance wilh Exanaple I above is measured. 

Three samples of shredded cheddar chee^ are prepared. The first sample is a 
codJtoI sample, which contains no anti^-mycotic material. The second sample contains 
99% shredded cheddar cheese with 1% of the food ingredient composition prepared in 
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accordance -with Example 1 dispersed thiot^out thts cheese. The third sample contains ' 
98% sfarcddcd cheddar cheese with 2% of Ihe food mgnyHcnt composition prepared in 
accordance with Example I dispefrsed throu^out the cheese. The samples ^jx^ packaged 
in conventional cheese packa^g material, and aie stored under lefirJgexated conditions 

The sairsples as* analyzed by standard laboratory agar plating for yeast and mol<J 
concentrations at the time the sainples are packaged^ 15 days ajfter packaging, and 3 D days 
after packaging. The results are shown in Table 1 bwslow. 



TABLBI 



Storage Period 


Control 


l%eotttposition 


2% compositton 


DayO 
Yeast (cfii/g) 
Mold (cfij/g) 


Less than 1 0 


3,0x10^ 
LOxlO* 


22 X 10^ 


J>ay 15 

Yeast (cfii.g) 
Mold (cTuJg) 


4,4x10^ 
Less than 10 


1.2x10^ 
Less than 10 


Less than 10 


Bay 30 
Yeast (cfu/g) 
Mold (cfu/g) 


4.4x10^ 


Less than 10 


1,7 X 30^ 
Less than 10 



As shown in Table 1 , the food ingredient compostion has significant axitt-mycotic 
effect at concentrations of 1% and 2% of a food maXeriai, by weight 



EXAMPLE 6 

In a sixth experiment, the amouni of dusl generated by a food ingredient 
composition fonned in accotdance with Exiampie 1 is measured relative to a conventional 
cellulose anti-^caking malerial. 

A sample of the food material composition and a saaaple of tlie ccUubse anti- 
caking material arc weighed. The sanrplcs are individuaHy placed in a fbimet having the 
bottom spo^lt covered, vr-here the funnel is mounted on a Juratory stand two-and-one- 
haJf feet (2.5^) above the base plate of the stand, A vibrator is located on The base plate of 
the stand, and a fotir-and-one-balf inch diameter (4.5*0 sample collection plate is aiso 
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locate on the baseplate of the staaid diTecily belcwihe bottom spout of The ainjieL Hie - 
vibiatOT is tamt^ on asid the bottom spoilt of the lunjicl is tsiifsovered to aliow the sampls: 
to be di^iharged firom the funnel Into the collection plat«. After the entire sample is ' 
discharged, the amount of sample collected in the collection plate is weighed, sand a 
calculation is made expressing the collected weight as a percentage of the oiiginal sanjple 
weight. Dustier samples have a lower collected weight peiccxitage since Jess tnaterial-is 
collected in the sample collection pbte. The results are shown in Table 2 below. 



TABLE 2 


Sample 


F*rce30t sample collected in coUeetion plate 


CeUuiosc anii-caldng mateiial 
Food ingredient composition 


S2 
96 



As shown in Table 2, the food ingredient composition generates less dtist than & 
conventional cellulose anti-ca3cing iijateriai. 

EXAMPLE? 

In a seventh experiment, the anti-mycotic efficacy of a food ingiedient 
composition ibinxed an accordance with the present invention i$ measnred over 
extended peiiod of time, 

A food ingredient composition is formed in the manner s^t forth in Example i , 
except that the ingredients are included in the following percentages, by weight of the 
total ingredien.1 composition. 

[figredicnt Percent: by weightfof total u^elght of inga^ients^. 

Powdered cellulose (anti-caking material) 96-24 

Lecithin (encapsulating agent) ^-^0 

Natamycin (aDxi-mycouc materia]) 0.09 

Lactose (processing aid in anti-xnycotic material) C.09 

Water (Siqaid medium fox dispersing ajiti-mycotic) 2.5S 

Tbre© food samples are prepared, a control sample of shredded mozzaxclla cheese, 

a sample of shredded mozzarena cheese with 1%, by weight, of the food ingredient 

composition dispelled in the sample, and a sample of shredded mozzareila cheej^ with 
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2%, by weighL, of the food ing^^dient composition dispmcd m the sample. Each sample 
is divided into 24 pails, -which am packaged in 24 bags of conventional cheese packagii;^ 
jnaleriaL The sample bags ai» then stored at 45**? for the duration of the cxpcrimeiit* 
The bag^ ate viewed visually at 30 days, 60 days, 120 days, 160 days, and 180 days to 

detcnntne ^^/hethcr the sample in each bag h spoiled by mold, yeast»,pr fongai growth. 
The number of bags of a sample containing spoiled inatenai is then ei<:ptessed as a ratio of 
the total bags of that sample: The ixj^nlts are shovm in Table 3 below. 



TABLE 3 



NuuiWr of Spoflcd Sample Bags/Total S;aoiple Bags 


Sio rage Period 


CoQirol Sample 


1% Sample 


2% .Sample 


30 days 


20/24 


2724 


2^24 - 


^0 days 


All 


15/24 


9/24 


120 days 


All 


17/24 


11/24 


160 days 


AH 


19/24 


12/24 


ISO days 


All 


20/24 


13/24 



As shown in Table 3, the food ingredient composiiioii is elfective to reduce the 

amoimt of spoilage of a dividttd cheese material over an extended period of ^me, atid a 
divtded cheese n^ateriaJ containing just 2% of the food imgredient composMon, by 
weight, is parlicttlariy well protected against mold, ilmgiis, and yeast gio-wrth over an 
extended period of time. 

EXAMPLES 

In an eighth experiment, the anti-mycctic eiiicacy of a food ingredient 
compositton formed in accordance wiih the present invention is measured in a divided 
cheese material compared to a contix)! having no additives, a sample having only an anti- 
caking material added thereto, and a sample having a dixect action anti-raycoiic applied 
directly to an anti-caking material added thereto. 

A food ingjedient composition js- formed in the manner set forth in Example 1, 
except tiiat the ingredients are included in the following f^centages» by weight Of the 
tola! ingredient composition, 
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Powdeiied cellulose (anti-^caking mat^srial) 96.24 

Lccitijin (cncapsuJating agcut) LOO 

Katamyciii (anti-mycoiic material) 0. 12 

Lactose (pTocessing aid in anti-mycotic material) 0. 1 2 

Water (iiquid mediiOT for dispersmg anti-inycotic) 2.52 



A direct application anti-mycotic/aiiti-caking combinatiois matcnal is formed by 
spraying the same amount of natamyciti/lactose ia water as vtsad to ibxm the food 
ingredient composition dirtKlIy onto the same amount of powdered cellulose used to fomi 
the food ingnedierU compositicm^ and nnxing "the inatenals together xxntil the materials arc 
homogeneously mixed. 

One percent (1%). by weight of a cheese sainple^'of the food ingredient 
coniposition, the direct application ccanbination malexial* and a pure cellulose anti-caking 
material are added lo separate samples of shredded tnozzarclla cheese. The three 
resuliing samples aad a conlrol sample of shredded mOTzBXG^la cheese itre packaged in 
conventional shredded cheese packaging material, and are stored at 45"*?. Moid and yesst 
counts are taken of the samples by standard laboratory agar plartiTig prior to pacfcagrag, 15 
days aficr storage, and 30 days alter storage. The results are shown in Table 4 beioTA^- 



TABLE4 



Storage pcnod 


Control 


1% pure 


1% direct 


1% food 




(no ingredients 


celltilose 


application 


ingTTediesxt 




added) 


material 


combination 


composition 


Day 0 


7.0x10* 


3.5 X lO' 






Yeast (cfb/g) 


4.3 X 10* 


3.0 x 10^ 


lyrold (cfij/g) 


Less than I D 


Less than 10 


Less than 10 


Less than 10 


J}Ay 15 










Yeast (cfu/g) 


5.4 X 10^ 


LS X 10^ 


3,9x10^ 


Less than 10 


Mold (cfu/g) 


5.4 X 10^ 


7.5x10' 


Less than 10 


2.0x10^ 


Bay 30 










Yeast (cfu/g) 


8.6x10^ 


3.7 X 10^ 


2.9 X 10^ 


Less than 10 


Mold (cfia/g) 


hSxlO^ 


2.3 X 10* 


3.SxlO^ 


Less than 10 
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As show* in Table 4, the foo<3 ingredtent oomposilioTi of the present invention Js 
more «fifcc£ivc m inhibiling mold smd yeast growth an a divided cheese materaal ihan: a 
combination material m which a direct action airti-mycofe material i? appHed dinxitly to 
an anti-caldjig materia]; and a pure celiulose anti-cakiag matexiaL 

EXAMPLE9 

In a ninth expenmerrt, the elfecdveness of a fcwsi angacedlent composition fonned 
aceordir^ to the present inveiitioii In inhibiting mold, yeast, and fungial grovrth tn m 
oxygeijated atmosphere is dctcnmiicd, 

A food ingrcdicBt composilioais formed according to the process set fonh in 
Example 1, only with the lelalive •amouxits of materials set forth in Example S\ The food 
ingredient composition is added to two samples of shredded Tno22arella cheese, where 
0.75%^ by weight of the jlrst cheese sample, of the food ingredient compositioi> is added 
to the first sample, and 1 .5%, by weight of the second cheese sample, of the food 
ingredient composition is added to the second sample. Tw> further shredded tnozzaxelb 
cheese samples aie formed^ one contairdaa^ Q.75%, by weight of the cheese saitjple, of 
pure cellulose anti-caking material, and the other contaimag 1 *5%, by -weight of the 
cheese sample, of the cellulose matenai, A control sample containing only shredded 
mozzarella dieese is also provided. 

Each sample is divided into two portfons — one portion is packaged into four 
packages in a oontTolicd 2% oxygen atmosphere, and the other portion is packaged into 
four packages in a controHed 5% oxygen atmosphere. The packaging material used 
package the samples has a high oxygen barrier fiim to prevent the escape of the oxygen 
from the packages. 

The sample packages are stored for 30 days at 45°F in a fixQucotiy used 
refrigerator to simulate food product abuse, Afier 14, 20, and 30 days, spoilage due to 
yeast, inoid» or iiir^i is determined by visual examination. The percentage of packages 
spoi!ed by yeast, mold, or fungi is cfeieimined by the followii^ formula: (Number of 
spoiled packages of sample/Number of total packages of sample)** 100. The results are 
shown in Table 5 below. 



21 



(37) 



2001-299304 



TABLE 5 





Percent Sample 


S|H>Ued 




Treatment 


14 days 


20 days 


30 days 


2% oxygen samples 








Ccmlrol-no added ingredients 


50 


75 


100 


0*75% cellulose 


25 


100 


100 


0.75% composition 


0 


0 


0 


L5% cslJiilose 


50 


100 


lOO 


L5% composiiion 


0 


0 


0 


5% oxygen samples 








Control - HO added ingredients 


50 


100 


100 


0.75% ccUulose 


25 


100 


100 


0.75% composition . 


0 


0 


0 " 


L5% cellulose 


100 


100 


100 


1 .5% composition 


0 


0 


0 



As shown in Table 5, the food ingredient composition of the present invention has 
substantial snti-mycolic activity m a controlled oxygenated environment. 

It is to be iinderstood that the foregoing are merely preferred embodiments 
of the invention and that various changes and alterations can be made without departing 
&om The spiri i and broader aspects thereof as set forth in the appended claums, which a^ne: 
to be interpreted in accordance with the principles of patent law including the Doctrine of 
Equivalents. 
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What IS claimed is: 

1 . A food ingxedi«nt composition having anti-mycotic taid anti-making ptoperties, 
compxh'mg: 

a particulate anti-caking material; 

an encapsulating age^t which at least partially encapsulates particles of said arrti- 
caldng material; 

a direct action anti-mycotic matenal coaled on particles of said cncE^suIalcd anti"' 
caking material* 

2 The food ingredient composition of claim 1 wher&in^id aati-caldng material is 
selected 6-omthe group consisling of celltiloses, including powdered cellulose and 
micmcrysialJine cellulose; silicates; starches; clays; minerals; floiirs; fibers; 
polysaccharides; carbohydrates; protein compounds; and combinations thereof. 

3, The food ingredient composition of claim 1 -wherein said encapsulating agent is 
selected from the group consisling of oiis — including lecithin, annado oH (soluble), and 
vegetable oils including soy oil; fats; emulsifiers; sugar alcohols; proteins; polyol^ 
carbohydrate solutions; hydrocolloids; and mixtures thereof* 

4, The food ingxtedieni consposilion of claim 1 -wherein said anti-jnycotic material is 
jiatamycin. 

5, The food ingredient composition of cjaiixi I v/hcrcin said anlx-caking matcriaj is 
present in about 50% to about 99% by weight of said composition. 
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6. The food ingrDdient composition of claim I wherem said ^encapsulating agent is 
present in about 0.1% to about 10% by weight of said composition. 

7. Tfac food ingredient composition of claim 1 -wherein said anti-mycotic material is 
present in abont 0,000 1% to about 10% by weight of said conipositj6n. 

8. The focd ingrediciit composition of claim 1 wherein said antt-cakSng material 
coi^tains powdered cellulose, said encapsulating agent contains lecithin, and said anti- 
myeolic material contains natamycin. 

9. The food ingredient composition of claim X wherein said composition is 
stmciur^ and aixanged to generate little dust 

10. A ptoccss for forrmng a food ingredierxt having anti-making and anti-mycotio 
properties, comprtsing: 

providing a particulate antl-caking material; 

treating said anti-caking material with an encapsulating agent to at least partially 
encapsulate said anti-caldng material vwth said tsncapsnlating agent; and 

treating said encapsulated antt-cafcing material with a direct action aoti-'niycatiG 
material so that a substantial portion of said anti-mycotie material is located on the 
surface of said particles of said encapsulated anti-caking material- 

1 1 . The process of claim 1 0 whtiein said anti-caking material is selected fmrti the 
group consisting of celluloses, including powdered cciJuIoscand microcrystalline 
ceHulose; silicates; starches; ciays; minerals; flours; fibers; polysaccharides; 
carbohydrates; protein compoxmds; and any combination thereof. 

12. The process of claim 1 0 wherein said anti-caking material comprises from about 
50% to about 99% of the combined weight of said anti-caking material, said 
encapsulating agent, and said anti-mycotic material. 
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13, - The process of claim 1 0 -wherein &e step .of treatmg said anti-cakmg niatcnal -mih 
an encapsulating agent comprises at least partially cc>ating sedd anti-caking matartai wth 
said encapsulating agent, 

14, The process of claim 1 0 wheiein the step of treating said anti-caking m-atierial with 
an encapsulajung agent comprises mixing said anti-caJcing material vdih said 
encapsulating agent. 

1 5 , The process of claim 1 4 wherein said encapsulating agent is sprayed onto said 
anti-caking material to mix said encapsulating agent with said anti-caking material, 

1 6, The process of claim 1 5 -whcicin said encapsulating agent is atomized as it is 
spiayed on said anti-cakmg material. 

1 7, The process of claim 1 4 wherein said an^-caldng material is agitalfid while being 
mixed with said encapsuiating agent. 

1 The process of claim 1 D wherem said anti-caking material is agitated while.being 
treated with said encapsulating agent- 

1 9, The process of cJaim 10 wherein said encapsulating agent is selected ftcmi the 
group consisting of oils including lecithin, annate oil (soluble), and vegetable oils 
including soy o\i; fats; cmulsifieis; sugar alcohols; polyols; carbohydrate solutions; 
hydtocoUoids; and mixtures theteof. 

20. The process ofclaim 10 wherein said encapsulating agent comprises from about 
0, 1% to about 10% of ihe combined weight of said anti-s:aking material, said 
encapsulating agent, and said anti-mycotic material. 
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21 . The process of cXmm 10 wherein the step off tEeatin^g said encapsulated anti^cakiag 
material vjilh said anti-mycotic mateiai comprises mixing said encapsulated anti-caHng 
material v/ith said anti-mycotic matedai. 

22. The procsess of claim 2 1 wiicrcm said anti-mycotic anatoial containisd in a 
liq*aid mediim. 

23. Tho process of claim 22 wiierein said liqmd ntedium coutaimng said anti-mycotic 
material is sprayed on said en^psulated n^aterial to mix said anti-mycotio njaterial -with 
said anti-caking materiaL 

24. The process of claim 23 wherein said liquid mcdiam contaiim:^ said anti-mycotlc 
mateiiai is atomized as it is sprayed on said encapsulated an^^caking inatcrial* 

25 . The process of claim 23 wherein said I j quid medium containing sai d anti'-mycatic 
maEeiial is agitated while it is sprayed on said encapsulated anti-caidng maEeaiaL 

26 . The process of claim 1 0 wherein said anfi-mycotic material is bound to the 
surface of said encapsulated anti-caking materiai upon treating said encapsulated aati- 
caking materia] with said an.li-my cotic raateriat. 

27. The process of claim \ 0 wherein said direct aciian anti-mycotic material is 
natamycin. 

28. A process for fomiing a food ingredient having anti-caking and anli-mycotjc 
properties, comprising: 

providing a particulate anti-caking materia]; 

treating said particulate anti-caking material v.-ith an encapsulating agent 
containing a direct actbn amti-mycolio materia) so that a substantial portion of said anti- 
mycotic material is located on the surface of said particles of anti-caking material. 
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29. Tlie process of claim 2$ wherein said anti-caking material is selxxted irom "Uie 
group coiisisting of celluloses^ including powdered cellulose mad raictocrystallme 
cellulose; silicates; starches; clays; minors; flours; fibers; pQlysaccharides; 
OTbohydtatc^ protein coitspoimds: and n« . 

30, The process of claim 2S wherein said anti-caking maierial comprises from about 
50% to about 99% of the combined weight of said anti-cakiii^ material, said 
encapsulating agent; and said anli-mycotic mateiial. 

3 L The process of claim 2S wherein ss5 d encapsulating ^ent is selected from the 
group consisting of oils — including lecithin, annato oil (soiuble)* snd vegetable oils 
including soy o'd; fats, cmuisifiers, sugar alcohols, polyob, carbohydrate solulioas, 
hydTOcolioids, and mixtmes Ihereof. 

32- The piocess of claim 2S wherein said encapsulating agent eompnses irom about 
0.1% to about 10% of the combined weight of said anti-caldiig maicrial, said 
cncapsularfing agent, and said anti-mycotic material. 

33 , The process of claim 28 whercan said anti-mycotic material is natamycm. 

34 , The process of claim 28 wherein said antl-my cotic material comprises from about 
0.0001% to about 10% of the combined weight of said anti-caking maleriaJ, said 
encapsulating agent, and said ajiti-mycotic matenal. 

35, The process of claim 28 wherein said anti-mycotic agent is blended m said 
encapsulating agent prior to treating said anti-cakiug material with said encapsulating 
agent conlaining said anti-mycotic material. 
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36. The process of claim 28 wherein the step of treating saidstnti-cakixig agent vdHi 
said encapsulating agent contaimng said anti-mycotic mateiial ccMmqpjig^ nnxiag s^d 
anti-caking xntatoi^ with said cncapsulatiiig agent coniaiDins s^d aoti-mycotic material. 

37, Ttic process of claim 36 -wherein said cacapsulaiiug agent coirtaining saad anti« 
mycoUc material is sprayed on. said anti-caking agent to mix isaid anti-caJdug material 
wth said encapsiilating agent and said anti-myco^dc mafenal. 

3 8, The process of claim 37 wherein said encapsuiatiBg agent containing said anti«< 
mycotic material is atomized as it is sprayed on said airti-caking materiai, 

3 9 . Tile process of claim 3 7 whcrciu said encapsulating agent conlaining said anti- 
mycotic material is agi'tetcd as it is sprayed on said anti-caking material. 

4 0. The process of claim 28 wherein said anti-cakang matenal Is agitated as it is 
treated with said encapsulating agent containing said anti-mycotic materiaJ. 

41. A food material composition, comprising: 
a food material; 

a fbnclsonal ingredient dispersed tbrotigii said food material, where said iimclional 
ingredient is comprised of a partictilate anti-caking agent at least paitially coated wth an 
encapsulating agent having a direct action anti-mycotic agent dispersed on or in said 
encapsulating agent, where said anti-mycotic agent is located on the surface of particles 
of said anti-caking agent. 

42. The food material composi tion of claim 41 wherein said food material is a divided 
cheese. 
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43 . The food material compasition of claim 42 ■wherein said divided cheese material 
is a cheese selected from ihe group consisting of cheddar, mozxarella, parmcsan, romano, 
provalone, american cheese^ imitation cheeses, cheese analogs, aud mixtures thereof. 

44. The food material composition of claim 42 wherein ^id divided dheese maiedal 
is a shredded or gi^ed cheese. 

45. The food material composition of claim 4 1 \>s^ered!i said fonctional ii^redient is 
present at about 0.1% to afoout 50% of the food material by weight. 

46. • Tht food materia! composiiion of claim 45 ^'herein said functional ingredient is 
present in about 0.5% to about 2% of the food material by weight- 

47. The food material composition of claim 41 v^iexein said anti-^^aldng agenl of said 
functional ingredient is selected from the group consisting of celluloses, including 
powdei^ cellulose and microcrystalline ceUuiose; silieatcs; starches; cteys; minerals; 
Hours; fibers; polysaccharides; carbohydrates; proldn compounds; arid any combination 
thereof. 

48. The food material composition of claim 41 i^rherein said encapsulating agent of 
said functional ingredient is selected from the group consistlBg of oils - including 
lecithin, annate oi! (soluble), and vegetable oils including soy oil; fats; emulsifiers; sugar ■ 
alcohols; polyols; carixihydrate solutions; hydrocolloids; and mixtures thereof. 

49. The food material composition of claim 4 1 wherein said anti-mycotic agent of 
said functional ingredient is natamycin. 

50. The food maienal composiiion of claim 4 1 wherein said antt-^^ng agent is 
present in about 50% to about 99% by weight of said functional ingredient 
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5 1 , Tlie food materia] compoaition of claim 4 1 wherein said tncapsuiaiing agent is 
presem in afaoiit to about 10% b:y -weight of said functional ingjredlent- 

52, The food material composition of ctaini A 1 wherein said anti-mycotic agent is 
present in about 0*000 i% to about 10% by wight of said ilmctionaljngiedient, 

53, The food inateriai composition of claim 41 wherein said food material has 
sut^anttal aati-mycotic aetivity over an e?ctcndcd period of time in an oxygenated 
environment. 

54, The food material composition of claim 53 wherein said food material' 
composition has bstanlial anti-mycotic activity in a controlled oxygenated environment 
for a period of up io about 12 months. 

55, A process of treating a food material vnth a functional ingredient fcavmg snti- 
caking and direct action anti-myootic properties^ connprising: 

providing a food matexial; 

providing a functional ingredient containing a particulate anti*cafcing material 
having a direct action anti-mycotic materia! dispersed onihe surfaces of particles of said 
anti-caking itiateriai; and 

dispersing said functional ingredient in said food materia!. 

'56. The process of claim 55 wherein said food material is a divided cheese maierial. 

57. The process of claim 55 wherein said divided cheese material is a cheese selected 
from the group consisting of cheddar, mozzarella, parmesan, romano, provolone, 
american cheese, imitation cheeses, cheese analogs, and mixtures thereof. 
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58. Ihf^ process of claim 55 wherein about 0.1% to about 50% of tbc fiinctional 
ia^iedsent, by combined weight of the food suHtfarial and the Actional tngirdicat* is 
dispersed m said food mateiifll. 

39. The process of claim 58 whcratt about 0,5% to about 2% of <iie fuctttional 
mgrcdicnt, by combiBed v^sight of the food material and the fenctional ingredient, is 
dispersed in tbe food jnatenal. 

60. The process of claim 55 wheieiB said anti-caMng material of said functional 
iBgredient is selected from the gronp consisting of celluloses, including powdered 
cellulose ai^d microcrystalline cellulose; silicates; starches; clays; minerals; ^lo^3xs; fibers; 
polysaccharides; caibohydxates; protein compo-uads; and ^any combination thereof. 

61 . The process of claim 55 wherein said antl-mycotic material of said fiinctfonal 
angredlent is natainyctn. 

62. The process of claim 55 whcrdn said anti-cakmg material is present in about 50% 
to about 99% by weight of said functional ingredient. 

63 . The process of claim 55 wherein said anti-mycotic agent is present in about 
0.0001% to about 10% by weight of said functional ingredient. 

64. The process of claim 55 v^crein said functional ingredient further comprises an 
encapsulating agent which partially encapsulates said anti-caking material, and on which 
said anli-my colic material is located. 

65. The process of claim 64 wherein said cncapsuialing agent is selected from the 
gn^up consisting of oils - including lecithin, annato oil (soluble), and vegetable oils 
including soy oil; fats; emulsifiers; sugar alcohols; poJyols; carbohydiate solutions; 
hydrocolloids; and mixmres thereof. 
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66. Tlie process of claim ^4 v^hcrcin said encapsolatiag agent is pccsaa in aboot 0.1% 
to about ] 0%, fay weight, of said ftmcttona! iagiedicnt. 
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Abstraji^t of the Inveiillon 
The present inveittioB relates to a food ingredienl cootnposition having Bxiti- 
mycotic and anti-caking functionality, and a process foT producing the same. The food 
mgredient composition contains a particulate atriiHcafciag matenal at least paitiaily 
encapsulated with an encapsutatiog ag^mt, and a direct action anti-mycofic materia! 
coated on particles of the encapsulated antinsakbg material. The present mvention is also 
directed to food material compositions including the food ingredient composition. 



